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Vision Research 47 (2007) 1974–1975Letter to the EditorDyslexia, direction selectivity and magnocellular sensitivitySlaghuis and Ryan (2006) recently used drifting stimuli
to assess contrast sensitivity in subgroups of dyslexic read-
ers. We would like to take the opportunity to comment on
some aspects of this study.
First, Slaghuis and Ryan’s (2006) suggestion that detec-
tion of direction can be used as a test of magnocellular sen-
sitivity is puzzling given that neurons in the magnocellular
system (as well as in the parvocellular and koniocellular
systems) are minimally sensitive for direction. It seems
problematic to rely on detection of direction to test the sen-
sitivity of a part of the visual system which is insensitive to
direction. (We have recently discussed many of the issues
involved in relating motion sensitivity to the magnocellular
system, Skottun & Skoyles, 2006.)
An alternative possibility might be that the detection of
direction is mediated by a structure which contains direc-
tionally selective neurons and which receives a large por-
tion of its input from the magnocellular system. In which
case, one might be tempted to suggest that direction may
be used as an indirect test of magnocellular sensitivity. Cor-
tical Area MT in the dorsal stream is commonly mentioned
in such a connection. A problem with Area MT is that, in
addition to magnocellular inputs, it also receives parvocel-
lular and koniocellular inputs. For instance, Nassi, Lyon,
and Callaway (2006) recently demonstrated evidence for
a substantial disynapic connection between the parvocellu-
lar layers of the lateral geniculate nucleus (LGN) and MT,
and Sincich, Park, Wohlgemuth, and Horton (2004) have
demonstrated a signiﬁcant direct, mainly koniocellular, in-
put from the LGN to MT. Thus, there are alternatives to
an interpretation in terms of magnocellular inputs since
deﬁcits in direction detection could reﬂect deﬁciencies in
the parvocellular inputs, in the koniocellular inputs, in
V1 (or in other cortical areas) or even in Area MT itself.
Second, the statement ismade that ‘‘velocity is encodedby
an antagonistic comparison between parvocellular andmag-
nocellular channels’’ (Slaghuis & Ryan, 2006, p. 3299). This
antagonism, it is proposed, might account for the reduction
in direction sensitivity in the dysphonetic and mixed sub-
groups of dyslexic readers. This however seems problematic.
The magno- and parvocellular systems are separate only
from the retina to the input layers of the primary visual cor-
tex (V1); beyond this there then occurs considerable mixing0042-6989/$ - see front matter  2007 Elsevier Ltd. All rights reserved.
doi:10.1016/j.visres.2006.10.027of the inputs (as reviewedbySkottun&Skoyles, 2006). Thus,
the locationwhere antagonistic interactions between the two
systems could take place would be V1.Malpeli, Schiller, and
Colby (1981) studied the eﬀect of reversible inactivation of
the magnocellular and parvocellular layers of the LGN on
V1 cells and found that cortical direction selectivity is not
aﬀected by either magnocellular or parvocellular inactiva-
tion. Clearly, had direction selectivity been due to an antag-
onistic relationship between magno- and parvocellular
inputs, inactivation of either of these layers would have
caused changes in cortical directional selectivity.
Furthermore, Slaghuis and Ryan (2006) discuss the
hypothesis of antagonistic comparison in relation to
threshold data. That is to say, they assume that antagonism
between the magno- and parvocellular systems could have
taken place at detection threshold. This would require that
magno- and parvocellular systems are both operating at
threshold, i.e., that they have the same detection threshold.
The literature seems to indicate quite clearly that this is
generally not the case. On the contrary, the magnocellular
system has lower threshold under some conditions whereas
the parvocellular system has the lower threshold under
other conditions (Legge, 1978; Tolhurst, 1975).
Finally, the role of magnocellular deﬁcits in dyslexia
needs to be noted. We have previously reviewed the evi-
dence from contrast sensitivity studies related to magnocel-
lular deﬁcits in connection with dyslexia (Skottun, 2000;
Skottun & Skoyles, 2005). The results of these reviews were
that the data were highly conﬂicting with the studies that
have found deﬁcits compatible with magnocellular deﬁcits
being outnumbered both by the studies that have found
no deﬁcits and by those that have found deﬁcits incompat-
ible with a magnocellular deﬁciency. The ﬁndings of Sla-
ghuis and Ryan (2006) do not change this conclusion.
Based on reduced sensitivity to 1 c/deg gratings drifted
at 6.0, 12.0 and 18.0 c/s, Slaghuis and Ryan (2006) suggest
that individuals with dysphonetic and mixed dyslexia suﬀer
from a magnocellular deﬁcit. This suggestion is unconvinc-
ing since the same subgroups of dyslexic readers showed
large sensitivity reductions to gratings of 4 and 8 c/deg
drifted at 0.75 c/s (see Fig. 2 of Slaghuis & Ryan, 2006).
In the case 4 c/deg stimuli the deﬁcits of the dysphonetic
subjects were largest for the slowest drift rates (0.75 and
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18 c/s. In the case of 8 c/deg stimuli the deﬁcits are pro-
nounced at 0.75 c/s, small at 3 and 6 c/s and absent at 12
and 18 c/s. Thus, these dyslexic subjects showed deﬁcits
at combinations of moderate spatial frequencies and low
temporal frequencies, and of high spatial frequencies and
low temporal frequencies. This is not what one would ex-
pect from a deﬁcit in the magnocellular pathway. A rough-
ly similar pattern was present in the case of the mixed
subgroup. The conclusion of our review remains therefore
that the evidence for a magnocellular deﬁcit in dyslexia is
weak. Slaghuis and Ryan’s (2006) results enable us now
to apply this conclusion to the case when dyslexic subjects
are divided into subgroups.
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